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2016 4-;j_^ iJL 

•7 Oi/^' 
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2013 ol^l^ I^JIS'L 

:ll0i^l 
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G—UjlJi <lj\*/7\(i ) ^>X>- t At ~ — tg ' *’^ ^^ 4.^^wvJwoJi 4^L)j.^53i (JI-^ijL^'^i (ji —2 
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. i!^Ju 



. jjjiUJ 4 J^LAi!( i!.iL3c<jJ( —2 
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K 


Ur 


R 


i±l±±.''- 


Uc 



t /? = lO/cfl AiLo jLLo j( JiLj t E c-obJ( jjjiUJ jJj>j ^j-4 ojIjJI oJjfe (j. J5C*1J1 j 

. K i!.iljj C Aj3t^>ji 

J (2) ^ J\ i!^U( ^ c j^lJJI (.LkJI ^jL iLp J\ (1) ^ji\J ii^Ui ^ 

. t = 

.JJLp jL^ljU -1 

^^ J::«;> U(j ^bj-fSOl jjji!( L^-Ia^ aJU^Ui!! j( -2 

jjjjl^ ‘ lie ~ Ae~“^: J^GllI JJiGtJI oJLa jlS"lil -3 

. E J C i R ii'^-b a J A 
• f u^j^' We J5GDI Jiuj -4 

■ InUc = f(^t) ^JIjJI ijVy UU -I 

■ E J C i a ij^ ^ iiiliitAxJI iLLkJL -tj 

? liU c t = 2 . 5 t ili>JI JCj> JSUI J\ ;J_p^I 5Slk!l >._^l -5 


2015 ol^Lj LjjJlS'G 


:15^^l 


■CD 

R 

E 

e- 


^h 


R=^ 


. 4^jJI oLj>J( ^ oJjU Oli C-> 1 j:^sS 1<J( Juo.XLwvsJ 

L) I G.m'WsS^^^ I C 1j2.><..ww4 Aj^^^X..ww4 Aji_,^^ A,X,*i^ L.wvt^' 

•E AS^^^>c-oJi A^j3 jj cLoij w\j 100 n 

.^^Ij^LeJi 4.^^^ jj l.>c-s ^yji o^iw\Ji <X^\ — 1 

.Aji^sSloJi ^ jl? 11.^(^t) jiJi 1 ^j2_L>cj a.A^\jcS\ oijj^—2 

.U..^jL^ ‘_1-laj jtjlj Tj i4 t A^S^\Jc}\ aJ^L^-oJJ u^(t) = i4 ^1 — 6 -3 

. ln(E — Uc) = — ^t + InE d\ ^ -4 
:jl^l ^ . ^jj( ln{E — Uc) j:4^ J^ JSll!( jl^ -5 

. E 4Sy>c-J( 0jiJI -( 

. C 4jljsSC<>Ji A^^^J T d-olj 4,0^ 

. Ec(t) Ajl^sSloJi ^J:>c-oJi ^UaiJ 4^1g>ciJi ojL^i g_-.J)v5o _i —6 
_>j t = T a^£ 2 j>x\}\ Jip AijsSUl ^ Zy>z^\ aSLUJ Ec(t) 

^LkU Ec{oo) 



C f •* « 

4^ I 


? T^ — “ 4.^W2Ji C-olj J^L 


Ec(°°) 

a^LwvJI 4jitsSC<>Ji C AjitSLa —7 
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2016 4-^f>>iJL 

:17oi^l 


^Jj>-i . 0^iw\.>cILwolj t jl? J j-oIj 4^ij^ Jj jj 


<Cji jL^ j\ t i !C L^i^jcwu ipjLi 4 j:^s5Co i JuwvJ-wvJJI ^ Jij^ ^tJi j-*^LaJ( ^j- 4 c-^bj j-^ ojl.^ 



. K t E dolj jjjj (^i w\Jt /? 0j^bCwo 

4-^bw<jJ I a.xJlS' L>c-*^ ojiw\Ji Jg-jg-p^ ~ 1 

. w\J^^^4<J \^ I . d"^ ^I jg ) 

JiUI i.jLLJ a:^ J^I ^ . t = 0 ^ K i^liJI jiib -2 

! ^JjLtf-oJi ^J^SbxJi 

j-b JJ^ 0^ J"^ aJ^L^JI aJ^L^^I “I 



^s^ . licit) = Ail — e : J5bl!( a^jLJI aJU^Ui!( aJ^LcJI -g_j 

. 3—jl^ AjbCwwu'yij g_-a-wv »^(j Bj a ' ^j-« ®J^-^ 

./?>/?! Jj>-( (J^ Uc = f it) Li^A^ (J^j AiJJ JSblJI Jij( 

t j^\ T ^j-!l C^lj G—^.wg^j ^j'yi J^bJI A^jLa^ R Ao^ ^ J:7^ 

. d^ t.A>»J i I I b»^ I I L.^!.*/?.>* A./i.,wtj L<w 4 A.,\gx»^^^ 

^Jl^I^JI ^jLa4 J C AjJ^sSboJi A^-wk# t ^j-JSbxJi —I 

^ j-^-gx-a (72 J (7^ — IjjiF A^i^lSbo A^L-vJI Ajll^sSbjJi AjA^A>cJi 

. C 2 u^ ' iiy^^ytj^ A.o.^-jiji 


:18(jjj^' 


0 


” X ' I I I—^— r-n-, —rr 

(x 10-'‘>4) 

5 ' - fit \ J 


Ky Aji^sSbs t E dolj jjjj jS Jjj>j !^bJi j^LaJI a jSbj ^bj-^^d^^ ^JSbiJi 

. C 

K A?JgLl!( t /?2 = 4/cn t R^ = IkH U^i^jLl^ jl^ji j^b 
.K AxJgL^I (j-^ t = 0 AJgg-ciJI Jip _1 

. qit) aJ^^Ju U/^^t o(^ jiU aJ ojL-^l - 

Ai.A>^b>^«J I A.,\^t.^ J jJg.3 A.3.*/g b2.31 aJ ^ LpX>4>J I JI C,)“^ ^ ^ J jj L 3 2 

:js:^( 





^ = a, + /? = 0 


a, P ^ J^'ojl^ 

dq 
dt 


: ^ JS" Up ^ ol^ J5UJI _3 


8 10 


q(x lO-^C) 


• "T (>■>" -' 

c u5Ui 

• E wbj^l ^jJg ^ 
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tg^ 


20121^jiisg 


:19oi^l 


© 


<D 


■>s 


Hi 



C ^jitsSCo 4.^-wo Sbwwoi 

. Clolj j.oJLwvw4 A^jJaJi “ 

. ^jitsSCnaJi ^ ! ^bJi jJaJi “ 

: J^LUi V:r^' >*' 

(1) i!:>Ui t = Os ila^>JiJi ^ .ipjli AjIjJI ^ katSi<J\ -1 

^ia-^i i = 0.31777.24 bjlj (^Ui G ^4ji^sSloJi 

'^A.B ^,g >\>^.woJi owLaLi^wo Ex AO 

G 4ji^sSloJi ojIjJI i OwLJ^ ^'^Jj Uj[Q -lapi —I 

t Cr°j^b 

^v2j JJq — 1.61^ 4.^>.^-j2Ji LjLwvwO ^ji^sSCniJi ^jJa Jj jiJi LowUP — 1 

4ji^sSloJi t — Os w\jJ.:^ LaA] a>cJ C^) Cr^^^LJi 

./? = \K 

-t ^ ^ 

. Uj[Q = UqC ~ L^-U- jl UJip . Uj^Q L^i.L>o i^LiJI 5J:>L^cJ( ^s^ -I 

^ Uj^B ^ji!( ^»bw4 £'X240 jL^ -V 

^ *|l^ I ^ Lw4 ^jJ A^i}mA,Ai ^^ ^ ^ 'Xi i ^ ^ 1*^ 

. G i i ^ I Lj ^.^«i.\3 L^.o>J i ^ ^ Lw\J I ^ ^ <»^^.»w^«J I 


• 20 


. /Cil^ljj t/?2 J ^1 — 1/cfl !^j-^j( t i dolj Ij^ ^*0^ J-wvJ-wvCJI ^ 

. t — 0 '• A]a>cJ _ 1 _ ^^LJi . 1 


<) 



. t j C <. i iH^Ju 4i!s$LJ( ^Jh u^ ji!( ojl^ c-^( -1 

. JiP ? ^J^\ JiUI ^ ^ -2 

* ~ ^ 4.^9^ 1j2-hjJI Cx^ l)^ 4.1.XJP 4jiw\j aXS' —3 

.4ji^sSLoJi 4 j cl^l>c-J^ (^1^^ ^lUILwui —I 

^2^->c-wL]i ^L^ XaS' L ^-.^^G 4j2^s^.oJi 

. 20ms jj^ 3 ycww^l j Uc = 6V 

(^LJi ^ 4ji^sSLoJJ 4^-loP dijX>CA^ _2— ^^jJi ^ ^^LJi ) .11 

! 4ji^sSLoJi ^ ^Jj>c-oJi Al>c-»^i C->i 

. 4ji;!i5L<jJi 4.3-s^LaiJi —1 

■ BjA^ ^irSjU J^jl c g = :J5:^I 4J^U:JI ^^UJI -2 

• ^7?2 ^-3 
. <Lwwv».5»-( jt^ T OjIj jP —4 

. /^2 —5 
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# 

:21 oi^l 




Rij R 0 ^ ^ ^ ^^^^X-vvwO C 4j2IIs^,4 ^ 

.K 2 j K± ^uJ^li ^ .Cq = 4|j.i4 bjlj ijl^ ^^ 

^Ja^i ^ t K^-^A.^]!p[2^\ t — 0 J'P^ Aia.>cJ t A^-^2 _1 

: JjU-<J( 0^^ (..5^ Juv2j>6i3 ^1 jj.^5C!( jjjiJI ®(^i (♦-^b 

:4-o^ ^Jb^ ob:^' (:>Uip( 

• Rq i^jLLo -( 

. AijsSbJI 4 .^-^ — e-A 

^Lo<-U^ I ^♦"^b A.o-b Lo_ 

. Uq = 101^ Ai^sSbJI ^ 

^ IC^ A.^JaL^I ^0 ~ 101^ A.fl^sSbjJi ^Jh Jj jiJi ) LowU^ _2 

.^2 

1^)“*^ I ^ ^ ^ ^ ^ A^L*,^ L^2.2 i aJ ^ Lx.-o»J i ta\^" 1 j^i^.^»Ja..^) — I 

• XL(j(^t^ A.All5b>Ji ^^jia 

.Z^\Jci\ aJ^LjcJl! ">U- Uc(t) = Uq^ 0 jb^l o' 

. Aji^sSbiJi ^ ^Jj>c-oJi ^Uaij A^la>ciJi OjL^i 

iJ^Jb 4 : 3^1 ^SLlaJI -:^ 

. R"^ ^t/www^i X g—oLj bb«Ji ^lA^" 

. i A.^.p^P' c I ^*/a.tf..^) b bb I 


. LjLjj t = 0.55 AJaaJiJI AlP /?^ jJa 3 ^ A5b.^Ib^w^( AiliaJI 


_& 


: 22 


J C^ i^^A^^sSbj t /? = 1/cfl aiajjL^ j( t E ASb>=-^l ^j3 Jj jaU aJ jji !3>j JuwvJ-wvaJI a 

. ATbJ^Lj C 2 = 200/iF 
. t = 0 : ilaa>J ^ _ 1 _ jJI ^ b!.:>LJ( • 

• ^ °'s?* A> A ur^ -1 

>> _Jiaj do!jj (Xj ^4 'U/^(t) = Ac^^ '. bSlAJL b^LJI aJ.^I^.^( J^ 

• aJ^Aj Ufi d(Abb^ “2 

. E Aji^sSbiJi Aj dA>c-A> (^bJi jJ jAII bo.^ —I 

. C^ AjjjsSbjJi b^-^ ^Adwk»i ^ t Albo-b ^ U^-b^ dulj jS' —<^ 

t bl'^Aj Aji^iSbiJi ^jia 3^ jj jAII U(^^ ®jb^ ^Adwui d>ijj jAJI A(Jb>.-^^dub —3 
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. 4jL^ XS'Ci ^ Zy>r:^\ AiLlaJI j Ai>c-^( -4 

<1jS>xj —2— ^^LJi ) • 

. I l )^ ^ 

• cKkfJ^ e^' ^ V-~^' -1 

. I ^ ^ 1*^ I I ^C.. ^»WWW^ i - 2 

(^i 4^L,^i ^UaJi jIJ.^ ^lUlLwuij ^j^jji^sSloJI ^ ^J:>c-oJi ^liaJi G_^^-wv^i —3 


2016 fj^ 


:23^>JI 



^3^2 





! <AJj-oJij ^JSwJL A>c-v^ojiwUi 

. E CLobJi jJ^~ 

. (7 ^^jitsSCo ~ 

. 4^j-L^ /?2 ^ ^1 ~ Ifcn ! U..^^jLL 4 ^j^j( “ 

. K 4.^i^li “ 

^ L<)»S^0 lS^ j-^ 4^1jo^iw\Ji ^ 

JS3l!( 

I 4^L^i L.5^ (. t — 0 ^ia^ciJi K <\.^l^\2^\ ^ 

• (b)j (a) 

. JlJxJI ^ aJ j^( Jl^wLJI J53 (jiji -1 

^i?2 tf tf>cj 4^--Lv^liJ( aJ^L^^I g_-.j)v5^( —2 

. /?2 ^jLtf-^l 

^ Ji?-p i ^ L>^2J IQ 0 w\i«w3 i 0^ L^p I ^ 1 L 3 3 ^ — 3 

. Ojiw\ji j3jJi 

. aJ:>L?c<JL! ">U- Uji^ = /?2/o^~ 0^ “4 

/?2 U^ ~y ®J^-^ t — 0 AJa^tUI wUp —5 

. R 2 J Ri c E il^Jb 

. C j /?2 ^ ^0 ^ u^ t L.5^ i.^Lo.i^i —6 

. AjL^ JC^ Ai^sSUl ^ AilJaJI -7 
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_ :24o.^l 

. ^L»^j.oj>c-^ 4^jiLj.xLwvw<jJI oIjIjJI RC 5j(w\J( 


K 

i 

--—-• ' 




. I ^ ^ 4.>w^>w 4<J I 0^ I w\J I 

^L)j.^53i ^j>x^\ 4jjJ i jj^~ 

. C 2 ~ 2|j.F j C^ Lo^bw^-^ “ 

. R = 3kn ^j\2j> ^j\ Jib — 
. Ki^li - 
i (1) jJ( ^ il^LJI 


. C. = 


Cl XC 2 
C 1 +C 2 


iJSwJb g_-«vI^v5o 4!^3lSb<jJi 4jjjsSboJi 4.^-wk» ^ji “1 


j-b jjjiJI l^tf tf>cj 4j^Lii!( —2 


d^C2 

dt 


H- U^„ — - Co 4j:^iCj( 


^jl c Uc2 (t) = A(1 — e^^) : y^ i!:>UJ( J^ -3 

• cxj A^ 

: UrCOj Uc 2 (t) ci^l^ y}\ o(Jl<^ JSCUl -4 
. ojl jI! ciolj Tj E ^ —^j 

. (.liiJI J Uc^f J Uc^f ol^jJI -j; 

. C^ ^juisSCjJi 4.^-^ “J 
. C^ 4.ijs$Cj( y 4j^^>c^( JiliaJI ~6 
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